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Introduction
The proposed change clarifies what data came from which source (“seen in real deployed systems” vs. ITU-R document) and adds more information from the ITU-R document. The version of the ITU document is also updated.
Proposal
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[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 26.234: "Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs".
[3]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
[4]	3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs ".
[5]	3GPP TS 26.116: "Television (TV) over 3GPP services; Video profiles".
[6]	3GPP TS 26.118: "3GPP Virtual reality profiles for streaming applications".
[7]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[8]	3GPP TS 26.223: "Telepresence using the IP Multimedia Subsystem (IMS); Media handling and interaction ".
[9]	ITU-R BT.1872-1 3 (102-20197) : " User requirements for broadcast auxiliary services including digital television outside broadcast, electronic/satellite news gathering and electronic field production User requirements for broadcast auxiliary services including digital TVOB, ENG/SNG and EFP ".
[10]		3GPP TS 23.501: "System Architecture for the 5G System ".
[11]	3GPP TS 26.238: "Uplink streaming".
[12]	ST 2110-10:2017 - SMPTE Standard - Professional Media Over Managed IP Networks: System Timing and Definitions
[13]	Video Services Forum (VSF) Technical Recommendation TR-05, Essential Formats	and		Descriptions	for	Interoperability	of	SMPTE	ST	2110-20	Video	Signals
[14]	Recommendation ITU-T H.264 (04/2017): "Advanced video coding for generic audiovisual services" | ISO/IEC 14496-10:2014: "Information technology – Coding of audio-visual objects – Part 10: Advanced Video Coding".
[15]	Recommendation ITU-T H.265 (12/2016): "High efficiency video coding" | ISO/IEC 23008-2:2015: "High Efficiency Coding and Media Delivery in Heterogeneous Environments – Part 2: High Efficiency Video Coding".
[16]	3GPP TR 26.949: "Video formats for 3GPP services".
[17]	IETF RFC#793	TCP
[18] 	https://www.ietf.org/id/draft-ietf-quic-transport-19.txt
[19] 	DVB BlueBook A176, "Adaptive media streaming over IP multicast – reference architecture"
[20] 	CableLabs OC-TR-IP-MULTI-ARCH, "IP Multicast Adaptive Bit Rate Architecture Technical Report"
[21] 	(void)
[22]	3GPP TR 22.842 "Study on Network Controlled Interactive Services (Release 17) "
[23]	"Cloud Gaming: Architecture and Performance", Ryan Shea and Jiangchuan Liu, Simon Fraser University; Edith C.-H. Ngai, Uppsala University; Yong Cui, Tsinghua University; IEEE Network-July/August 2013.
[24] 	Jens-Rainer Ohm, Gary J. Sullivan, Heiko Schwarz, Thiow Keng Tan, and Thomas Wiegand, "Comparison of the Coding Efficiency of Video Coding Standards—Including High Efficiency Video Coding (HEVC)" IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY, VOL. 22, NO. 12, DECEMBER 2012.
[25]	T.K. Tan, M. Mrak, R. Weerakkody, N. Ramzan, V. Baroncini, G.J. Sullivan, J.-R. Ohm, K.D. McCann, "HEVC subjective video quality test results", IBC2014 Conference, 2014.
[26]	 Thiow Keng Tan ; Rajitha Weerakkody ; Marta Mrak ; Naeem Ramzan ; Vittorio Baroncini, Jens-Rainer Ohm, Gary J. Sullivan, "Video Quality Evaluation Methodology and Verification Testing of HEVC Compression Performance" IEEE Transactions on Circuits and Systems for Video Technology, Volume: 26 , Issue: 1 , Jan. 2016.
[27]	 Minhua Zhou, Jianle Chen, Kiho Choi and Dmytro Rusanovskyy, "Tool comparison between VVC (VTM3.0) and NVC", ISO/IEC JTC1/SC29/WG11 MPEG2019/ m46554, Marrakech, Morocco, January 2019.
[28]	 Frank Bossen, Xiang Li, Karsten Suehring, "AHG report: Test model software development (AHG3)", JVET-M0003, Joint Video Experts Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 13th Meeting: Marrakech, MA, 9–18 Jan. 2019.
[29]	 K. Choi et al., "Description of video coding technology proposal by Samsung, Huawei, and Qualcomm for New Video Coding Standard", MPEG-M46354, Marrakech, Morocco, January 209.
[30]	3GPP TR 26.928: "Extended Reality over 5G".
[31]	ST 297:2006 - SMPTE Standard - For Television — Serial Digital Fiber Transmission System for SMPTE 259M, SMPTE 344M, SMPTE 292 and SMPTE 424M Signals
[32]	ST 2081-10:2018 - SMPTE Standard - 2160-line and 1080-line Source Image and Ancillary Data Mapping for 6G-SDI
[33]	ST 2082-1:2015 - SMPTE Standard - 12 Gb/s Signal/Data Serial Interface — Electrical ST 2082-1:2015
[34]	SMPTE ST-2083, 24G-SDI, In development.
[35]	3GPP TR 22.827: "Study on Audio-Visual Service Production"
[36] 	“How youtube led to google’s cloud-gaming service”, spectrum.ieee.org | SEP 2019 | 09


--------------------END OF CHANGE--------------------
--------------------START OF CHANGE--------------------
[bookmark: _Toc22800629]5.4.2	Live uplink contribution professional content bitrates
Contribution feeds as seen in real deployed systems:
· 80  Mbits Mbps 422 10 bits for HD @60fps    
· 165   Mbps Mbits 422 10 bits for UHD (4K, AVC/H.264 [14]) @60fps
· 120   Mbps Mbits 422 10 bits for UHD (4K, HEVC/H.265 [15]) @60fps
· Normal quality 360 VR: [TBD 96 Mbps]
· High quality 360 VR: [TBD 140 Mbps]
NOTE: the above video profiles include frame rates of up to 60fps.
Broadcast auxiliary services (e.g. electronic new gathering) according to ITU-R BT.1872-3:
Normal quality audio: [TBD 96 kbps per channel]
· 21-35 Mbps for HD TV (AVC/H.264 [14])
· 18-30 Mbps for HD TV (HEVC/H.265 [15])
· 96-145 Mbps for UHD TV (4K, HEVC/H.265 [15])
· 140-285 Mbps for UHD TV (8K, HEVC/H.265 [15])
· High quality audioCompressed audio : [TBD 96 96-180 kbps per channel]
· Extreme quality audioUncompressed audio: [TBD 768-1152 kbps per channel]
NOTE The lower video rates from BT.1872-3 concern a single codec while the higher rates have headroom for 3 coding steps in tandemon live uplink professional content bitrates: the figures indicated above are from ITU-R BT.1872-1 (12-2017): “User requirements for broadcast auxiliary services including digital television outside broadcast, electronic/satellite news gathering and electronic field production”. These figures need to be further reviewed by SA4.
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